Molecular tools for isolate and community studies of Pyrenomycete fungi.
The Pyrenomycetes, defined physiologically by the formation of a flask-shaped fruiting body present in the sexual form, are a monophyletic group of fungi that consist of a wide diversity of populations including human and plant pathogens. Based on sequence analysis of 18S ribosomal DNA (rDNA), rDNA regions conserved among the Pyrenomycetes but divergent among other organisms were identified and used to develop selective PCR primers and a highly specific primer set. The primers presented here were used to amplify large portions of the 18S rDNA as well as the entire internal transcribed spacer (ITS) region (ITS 1, 5.8S rDNA, and ITS 2). In addition to database searches, the specificity of the primers was verified by PCR amplification of DNA extracted from pure culture isolates and by sequence analysis of fungal rDNA PCR-amplified from environmental samples. In addition, denaturing gradient gel electrophoresis (DGGE) analyses were performed on closely related Colletotrichum isolates serving as a model pathogenic genus of the Pyrenomycetes. Although both ITS and 18S rDNA DGGE analyses of Colletotrichum were consistent with a phylogeny established from sequence analysis of the ITS region, DGGE analysis of the ITS region was found to be more sensitive than DGGE analysis of the 18S rDNA. This study introduces molecular tools for the study of Pyrenomycete fungi by the development of two specific primers, demonstration of the enhanced sensitivity of ITS-DGGE for typing of closely related isolates and application of these tools to environmental samples.